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1) Subject of the research.

Search in tropical regions will be made for Arthropods

(Insects, Arachnids, Crustacea and Myriapods) which produce to-

xic substances.

Methods will be developed for collection, extraction and prze

servation of toxins from these Arthropods.

The crude extracts will be tested for biological effects.

These substances showing promise will be further concen-

trated and purified followed by biological, chemical and physi-

cal study of the purified products.
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1. Sbect of-research.

Search will be made in tropical regions for Arthropods

(Insects, Arachnids, Crustacea and Myriapoda) which produce toxic

substances.

Methods will be developed for collection, extraction and

preservation of toxins from these Arthropods.

The crude extracts will be tested for biological effects.

Those substanoes showing promise will be further concen-

trated and purified, followed by biological, chemical and physical

study of the purified products.

2. A brief summary of the nature of the Droject.

The project is of Eil experimental nature and based on

three fundamental stages, 1, I, e III, which correspond to the

three-year period of the project.

I) Observavions of happenings in nature which indicate the probable'

existence of biologically autive substance in Arthropods (Insects,

Arachnids, Crustacea and. Myriapods); systematic determination of the

organisms producing substances and defining research of their natu-

ral sigiificance.

Stage I is characterized by its execution taking place
predominantly in nature, particolarly in rich faiuia zo-
nes, above Rll in trcpical and equatorial regions, and
by a subsequent systematic examination of the animals in
the laboratory.

II) When the existence of biologically interesting substances has

been detected in certain animal species, the source of supply of raw

material will be sought to collect sufficient quantities of such ani

male in order to begin the preparation of determining extracts. A

subsequent collection of larger queantities will be made for intense

biological and chemical researches.



Stage II is characterized by the necessity of two kinds
of work: in nature for the detection of the sources of
raw materials and initial preparations; in the labOraLO-I_=, perhaps field laboratory, for the preservative pre-
paration of materials in extraction destined for subse-
quent biological, chemical, physical and other researcheR.

III) Extensive screening of the properties of raw extracts in various

biological tests (animal and vegetable); concentration and purifica-

tion of the active principles; biological, chemical and physical stu

dy of any purified products.

Stage III is characterized by a chiefly laboratorial de-
velopment. Vast equipment will be necessary for chemical
and physical researches, and for the application of nime-
merous biological tests, living and in vitro, on animals,
plants and man.

3. Research carried out ina t~he I st yrear and still under way.

In accordance with the general lines laid down in section

29 during the first year's work (let April 1963 - 31 March 1964) we

have carried out fauna research in the areas mentioned below to de-

termine the species of Arthropoda interesting for the study of to-

xic substances.

The Conao Republic: Ldopoldville area; Mayombe region; Stanleyville

region; Elisabethville region; Bukavu region, near Lake

Kivu.

The Rwanda Republic: short research in the area of Eamembe."',

The Kindom of Burundi: short resea Th in the area of Bujumbura.

Kenya: short research in the areas of Nairobi, Nyeri.

Tanganyika: short research in the region of Nomella (Mount Neru).

In order to take advantage of local assistance and to be

able to use scientific laboratories, research was concentrated main-

ly in the region of Stanleyville (The Congo Republic) where it was

carried out also with the collaboration of Italian staff (three as-
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sistr.ts and technicians), and the aid of various Congolese staff.

Up to now a total of 180 Arthropod species producing toxic substan-

ces have been defined and determined, these being:

35 species belonging to Miriapods

145 species belonging to Insects

Also numerous other species of Miriapoda and Insects pro-

ducing toxic substances have been collected and are now under exami

nation for determination.

Isopoda which produce toxic substances have not been found.

AOachnida which produce toxic substances have not been de-

termined.

Glands which produce toxic substances have been defined in

numerous species; histological preparations for some of them have

also been prepared.

The possibility of,obtaining sufficient material for the
study of biological properties and a primary chemical screening of

various species during the 2nd year has been covered.

With the exception of a few species of Hymenoptera, Lepi-

doptera and Coleoptera (Paederus genus) known to be venomous, all

other species cited in this report had never been indicated as pro

ducers of toxic substances.

In the second year (1964-1965) research on the biological
properties of secretions will be carried out in loco in the region

of Stanleyville, with various animal and vegetable tests and with
the co-operation of Italian and Congolese assistants and techni-

c iens.

Chemical screening will begin in the second year, also in

locoo particularly with gas-chromatograph analyses (1) and will be

intensely developed in the third year (1965-1966).

(1) This part of the research should already be carried out during
the second. year (1964-1965) with a gas-chromatograph which we
hope to obtain with the financi&l help of Eiropean Research
Office.
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4. List of Miriarod and Insect egeci.see_ which Dproduos toxi Substan-

ces, defined hithrt2o.

I report herewith indications of the genera and species

hitherto recognized as interesting for the study of toxic substean-

ces and biologically active secretions in general.

The secretive glands have been localized in the group

marked (0).

ART&4 PDD_

Class DIPLOPODA (Mp•e1&pa;)Millipedes)-

Sub-class ChUU7ynatal Super-order Helminthoxortha

(Polvdesmoidea)

() Pam. OXDESMIDAE:

Oxydesmus falcatus anomalus Att.; Congo.

0. mazolanus Att.; Congo.

0. Pallidus Att.; Congo.

Plagiodesmus occidentalis occidentalis Karech;Congo.

P. occidentalis tuberosus Att.; Congo.

(o) Fam. GOMPHODESMIDA.:

Aulodeamus terreus Att.; Congo.

Gomphodesmus ruEosus Att.; Congo.

G. asperulus Att.; Congo.

G. imbecillus Att.; Congo.

G. mansuetus Att.; Congo.

(Juliformia)
(0) Pam. OD0NTOPYGIDAE:

Allantogonus longifilis Att.; Congo.

A. ruandensis Krs., Rwanda.

Havlothysanus ealanus Att.; Congo.

H. socialis Carl.; Congo, Rwanda.



OdontoUvAg Drocerula Kro.; Rwanda.

0.seuai At t.; Burdndi..

0. carliKrause; Congo.

Rrioflopetalum megajaaontw Att.; Rwanda.

Solnohyllum monocentrum Att.; Congo.

()Pam. PREPODESMIDAB:

Cordyvlopor'1s ornatus Att.; Congo.

Basaoeantha neohowi (Karsch); Congo.

()Pam. SPIROSTREPTIDAE:

Alloporl.W fallax Atte; Congo.

CharactoDygus freguens Att.; Congo.

floratogonius scrobiculatus Att.; Congo.

LEpistre~tus aarambanus Chamb.; Congo.

Kartinikuse australis Att.; Congo.

Me~askanmma dartevillei Att.; Congo.

On chostreptuB erroneus Att.; Congo.

Paohybolus macroaternus Chb.; Congo.

Scaphiostr~ptus albolimbatus Att.; Congo.

Sipirostreitus langiCharnb.; Congo.

S.-Daneratius Att.; Congo.

Svrao Silv.; Cogo Rwanda.

Syn2j~rystreptus incertus Att.; Congo.

Triaenostreptus robustus Att.; Congo.

Classe INSECTA

Order Is perL (termotes; white ants).

(0) Pam. TERMITIDAE

Nasut it ermit inae

Edtermes konduensis Sjb5st.; Congo.

E. minusculus, Sjb3st.; Congo.

E. elongatulus Sj8st.; Congo; Cameroun.



E. ferraxiti Wasm.; Congo.

J_, Dutidge Sjbst.; Congo.

E, sohoutedeni Sjd3et.; Congo.

E. arborum Smeath.; Senegal;, Camerouni; Gabon;Congo.

jE. ueleensis Sjbst.; Congo.

E. diabolus Sjtbst.; Congo.

E.trgau Sj5st.; Congo.

E. dulcis Sjdst.; Congo.

E. nanus Sjdst.; Congo.

Trinervitermes katangensis Sjdist.; Congo.

T. agricola Sjbst.; Congo.

T. br'utus Sjt~st.; Congo.

T. muneris Sj~5st.; Congo.

T. diplacodes Sjd3st.; Congo.

T. havilandi Fuller; Congo.

T. poselensis Sjldet.; Congo.

T. oeconu~mus Tritg.; Sudan; Congo.

Order Qrtho~t era

Pam. PYRGOMORPHIDAE

Tahrnota ferruginea F.; Congo.

T. calliparea Schauia. ;Congo;Rwa~nda;Tanganyika;
Burunidi.

Order Hemipt era

( P am. BELOSTOMATIDAE

Hydrocyrius (Paracyrius)- rectus Idayr; Taniganyika;
Congo.

(0) Pam. FMUVIIDAE

Echtrichodia diati~ncta Sign.; Congo.

Ponctonus faBciatus Pal.; Congo.

(0)Fmr. COMIDAE

Acanthocoris ipinosus Sign.; Congo.
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&ggiloonexis, curvipes Ff.; Congo.

Cletus lanc~gez' Pabr.; Congo.

0. oohraceus Hi.Sah#; Congo.

Coesutia glaveo2.a Drury Congo.

fala2.aer~onis africana Dallas; Congo; Tanganyika;
Cameroun.

Dhlivocchths tenuicjornis Karsch.; Congo.

Ijeptocorisa a~icalis West.; Congo.

Lept glossus Aembranaceue Fabr.; Congo.

Miotis metal.Jica; Congo.

MR~donia tuberculosa Sign.; Congo.

Flectropoda sp.; Congc;.

Puappeia cincta, Signoret; Congo; Tanganyika.

P.vai Bergroth; Congo.

(0) Pam. MIRIDAE

Deraecoris sp.; Congo.

Ly~~s anicalis Fieb.; (Thngo.

L. ghespuieri Schou;t.; Congo.

L. ricini Taylor; Congo.

Stenotus sp.; Congo.

()Pam. PYR2RHOCORIDATE

Di~sdercus sp.; Congo.

Physo-pelta feativa Fabr.; Congo.

(0) Pam. PENTATOMIDAE

Agonoscelis longirostris How.; Congo.

A. venosa Thumb.; Congo.

A. versicolor F.; Congo.

Antestia ci~ncticollis Schau~m.; Congo.

Aspongopus sp.; Congo.

Aspavia acuminata; Co~ngo.



A. aram±gera Fab.;- Congo.

Atlog u. ?al ab. ; Congo.

P&tkwcoslia sp.; Congo.

Cabl sfpua ie it.; Con~go.

Ca~uxa pugillato-r Fab.; Congo.

ruienxi Germn.; Congo.

Crgmtacrus -2ouaeu F.; Congo; Taxiganyika.

C. 9-maculatup Sign.; Convo: Camerouzi.

GelliA d2l-atqta Sign.; Congo.

Macrina juvenrum Burm.;t Congo.

lezara viridu2.a L.; Congo.

Piezoaternum sp.; Congo.

Procil]ia znorgani White; Congo.
Solenostex-hium-l1.i erum' Thurnber; Congo.
Sphaerocoris armuluii Pabr.; C~ongo.

Tantia gelell Congo.

Te~saratoma aethiops; Congo.

Thyoma cryptorhyrichU3 Germ.; Congo.J Veterna canguinirastris Thumb.; Congo.

a (0) ai. PIATAPIDAE

LibYaspia Punctata Leach.; Congo.

Milletia utveldeana; Congo.

Probaenops dromedarius White; Congo.

Order LepI42p-ttEra

(0) Pam. THAUM.STOPOEIDAE

Anaphe venata Btl~r.; Congo.

A. panda Bad.; Congo.

Epanaphe moloneji Drc.; Congo.



Orde, .o e ip (let )

-(0) 1fam. CARM3Ij

ýTfflus caiinatuaY lug.; Congo.

T, zarzlbbeXc.9 sts. kivuenfis Basilewsky; Congo.

T zeb/l Raffray; Congo.
. ssp. hrd Kolbe; Congo.

Callistinae

Chlaenites aruwinius Bat.; Congo.

Fem. STAFUYLITiIAE,

PaIederus f-cies Curt.; Congo; Mauritania; Tanga-
nyika; Tchad, ecc.

P. malaisei Fagel; Congo;, Burundi.

P. sabaenus Er.; Congo; Rwanda; Kenya; Sudan, Tan
ganyika-.• -

P. overiaeti Fagel; Congo.

P. xanthocerus Epp.; Congo; Burundi; Rwanda.

P. aquatilis Cam.; Congo.

P. tenuis Fagel; Congo.

P. congoenpis Bernh.; Congo.

P, amicus Berr±b.; Congo; Guinea.

P. junodi Bernh.; Congo; Tanganyika; Rwanda.

P. tandalensis Bernh. ; Congo.

P. lineativentris Bernh. ; Congo; Angola.

P. capitalis Bernh.; Congo; Tanganyika.

P. kaszabi Fagel; Congo.

P. nakarensis Fvl.; Rwanda; Kenya.

P. ruwenzorieus Fagel; Rwanda.

P. kivuanus Fagel ; Congo.

P. malhus Fagel; Congo.

P. itombwensis Fageli Congo.

P. pretiosus T. rnh.; Congo; Rwanda.
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()Pam. TMMRRONIDAE

Aloyonotue-flavoi~ictus Westw.; Congo.

A. congo-an~us reb.; Congo.

Caroprarmandi Chr., Congo.

]Su]ezus natalensis Lac.; Congo; Tanganyika.

jrevicollis Ear.; Congo.

ZLbrevicorniis F.; Cogo

Mjalonotu e~ntioollis Gray; Congo.

Id. d. var. rugosu Gob~.; Congo.

W, physopterus Her.; Congo.

M. antiquus Her.; Congo.

Nesioticus flavopictus Weatw.; ý..ngo.

Strongilium sp. ; Congo.

Tpraxides Ruiictatus F.; Congo.

T. crenatostri~atus Inib.; Congo; Cameroun.

T. aeneipennis Kolbe; Congo.

Toxicum taurus F.; Congo.

Famx. CERAJMBTCTDAE

Cordyomera spini.2ornis F.; Congo; Gagon; Tanga-.
nyika.

Order HZ~menopjera

(0) Fern. FORMICIDAE

Anochectus sp.; Congo.

Macroni~schoides aculeatus Ivayr; Congo.

Megaponera foetens Fabr.; Congo.

Myrmicaria striate Stitz.; Congo.

M.irguai Sants.; Congo.

M. exigua Axidrd; Congo.

Odontornachus haeeatoda L.; Congo.

Qeco]&hylla l.onginode Latr.; Congo.

Paltothyreus tarsetus Fabr.; Congo.

Polyrachis sp. Congo.5



(0) P~am. VESPIDAS

Beooa-e J1~rcgue F.; Congo.

PoJlistes e rg-wl~is~i Latr.;9 Congo; Rwand~a.

P, m. africanus Pal.; Congo; Tanganyika.

Polbdeade taid P.; Congo.

P.f mel.aina Meade-Waldo; Congo.

(07am. POMPILIDAZ

Hemigemsts- (Tetraodonton;Z) heros Gudr.; Congo.

H. stiggogg Wahis; Congo.

H. 2unct~fqrza Wahia; Congo4

H. nigripennis Hpt.; Congo,

H. femorata Wahisa; Congo.

H. auraticia Wahis; Congc.

H. Pellucida Wahis; Congo.

(0) Fain. SPHS~CIDAE

Paranysson guadridentatu~s Cam.; Congo.

P. congoensis Am.; Congo.

(0) Fain. APIDAE

Apia inellifera L. esp. u~nicolor Latr.; Congo; Bu
ruxidi.

A.M asp. intermissa Butt.Reep.; Congo; Rwanda.

A. mn. adainsoni Latin.; Congo; Rwanda; Burundi;
Tanganyika.
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Anoex to Final Technical Report.

I) The results of the research referred to in this Final Tech

nioml Report, have been obtained with the occasional technical co-ops

ration of the staff of the Agrarian Entomological Laboratory and the

oooasional aid of staff outside the laboratory. This collaboration

wts . f in Italy, Belgium and the Congo. All the staff who have

o•o6!EQrat•d have received their due payment and have furnished the

aftmotor with a declaration thereof.

During the research carried out in Africa the contractor

aui1med numerous African staff in the various localities where re-

Oeairh took place and all their assistance has been duly recompensed.

* i) The time engaged in drawing up the Final Technical Report

bee not been taken into consideration.

flI) No important equipment has been purchased with the finan-

qk l.grant received in the first year. Any materials purchased were

•viriou glass equipment, chemicals and negligible laboratory equip-

• nt for the search and capture of insects. This material, of a mi-

.nimum quantity, was left in the Stanleyville area where the contrac-

tor presumes to return for the second annual stage of research.

YV)'The material,. • 4 nsects, Miriapoda and Spiders) are kept

poertly in the c ractor's cS'ln&tions, and partly stored in the Con

,' "',, The Contractor:

prof. Mario Pavan, director of
Istituto di Entomolcogia Agraria
dell'Universith di Pavia(Italy)Paia 20 may 196410.


